A 41-year-old man was referred to our hospital for the treatment of chronic thromboembolic pulmonary hypertension (CTEPH). On admission, he was in World Health Organization functional class III. Right heart catheterization demonstrated that pulmonary arterial pressure (systolic/diastolic/mean) was 140/42/71 mm Hg, cardiac index was 1.6 L/min/m2 and pulmonary vascular resistance was 1663 dyn ·s·cm -5 . The patient had severe pulmonary hypertension and was considered inoperable because of peripheral organized thrombi and coexisting seminoma; therefore, balloon pulmonary angioplasty (BPA) was performed. After BPA, pulmonary angiography showed improvement of pulmonary arterial flow ( Figure 1A ). Pulmonary arterial pressure was 108/42/67 mm Hg and cardiac index was 2.5 L/ min/m 2 when he returned to the cardiac care unit after BPA. His condition temporarily improved; however, 2 hours later, it deteriorated because of reperfusion pulmonary injury and gastrointestinal bleeding. He required mechanical ventilation and percutaneous cardiopulmonary support. To improve hemodynamics, another session of BPA was tried 9 days later (Figures 2A and 3A) and pulmonary arterial pressure seemed to improve to 83/48/58 mm Hg. However, he died from right heart failure on day 26 after BPA despite intensive care.
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Histological analysis of the autopsy specimens showed recanalized thrombi in the bilateral elastic pulmonary arteries ( Figure 4 ). Diffuse pulmonary arterial medial and intimal thickening were also observed in muscular pulmonary arteries. These findings are consistent with CTEPH and the diagnosis was confirmed. The arterial media was dissected near the lamina elastica interna by BPA ( Figures 1B, 2B , and 3B). The organized thrombi were forced to one side and the dissection formed pseudovascular spaces that configured new lumina, which were larger than the original channels. Newly formed intima was observed on the inner surface of these pseudovascular spaces ( Figures 1B-c, 2B -b, and 3B-b, black arrowheads).
According to the guidelines for the diagnosis and treatment of pulmonary hypertension, pulmonary endarterectomy is a standard therapy for patients with CTEPH with proximal thrombi. 1 However, not all patients can undergo this curative surgery because of the presence of thrombi in distal pulmonary arteries, difficulty of the operation, or comorbidities. We have reported that BPA could improve hemodynamics in inoperable patients with CTEPH. 2 However, it is unknown how pulmonary arteries are changed by BPA and the mechanism by which hemodynamic improvement is achieved, although thrombi are not removed from the affected arteries. We have recently reported a case in which we were able to examine a pulmonary artery in a single lobe after BPA. 3 A pathological examination of the dilated lesion showed that the vascular lumen was dilated by a small incision and compression of the thrombi without dissection. In contrast, the histology of the present case demonstrated that the lumina were dilated by the dissection at a plane in the media (Figures 1B, 2B, 3B, and 5). Dissection at this plane is exactly what expert surgeons do in pulmonary endarterectomy. Importantly, this dissection was not obvious and was not recognized by pulmonary angiography just after BPA ( Figures 1A-b, 2A -b, and 3A-d).
There was also a lesion where vascular lumen was dilated by a small incision without dissection in the present case ( Figure 3B -b, white arrow), which is similar to our previously reported case. There is a difference in the angiographic lesion types between the pulmonary arteries where dissection occurred and did not occur. Lesion types of each pulmonary artery in CTEPH are determined by abnormal angiographic patterns: pouching defects, webs or bands, intimal irregularities, abrupt vascular narrowing, and complete vascular obstruction. 4 Although we do not know whether mechanism of dilating pulmonary artery differ depending on angiographic lesion type, at least, web lesions in the present case ( Figures 1A, 2A , and 3A, black arrows) were dilated by dissection made by BPA and band lesion was dilated without dissection.
In BPA, complete removal of organized thrombi is impossible but the present case suggested that dissection and compression
Circ Cardiovasc Interv
December 2014
of the thrombi would help improve blood flow and ultimately reduce pulmonary arterial pressure and vascular resistance. This case also suggests that in performing BPA, we need to be aware that we might dissect the pulmonary arteries, as in pulmonary endarterectomy, and take care not to make a tear in the arteries, which could cause massive hemorrhage. Taking it into consideration, it would be better not to use a balloon with a large diameter compared with the lesion diameter. This case provides insight into the mechanisms responsible for improvement of hemodynamics and the risk of causing vascular injury in BPA.
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